Diastolic properties of the hypertrophied left ventricle in spontaneously hypertensive rats.
The influence of myocardial hypertrophy on left ventricular volume compliance was studied in vitro in isolated hearts of 4 and 19 month old spontaneously hypertensive rats (SHR) and normotensive Wistar-Kyoto rats (WKY). In both SHR groups diastolic volume compliance was similar to that in the controls, despite the presence of left ventricular hypertrophy. This seems to be mainly due to an altered geometric situation, since with increased wall thickness to internal radius ratio (w/ri), which was at hand, the less are outer myocardial layers stretched at a given increase in ventricular volume. This may imply that these layers will only little interfere with luminal distension (and thereby with diastolic volume compliance) in SHR. It was also observed that the progressive increase of ventricular hypertrophy from 4 to 19 months of age did not further increase w/ri in SHR, indicating an increase in overall ventricular size with age. Left ventricular end diastolic pressure (LVEDP) was also measured in conscious 5 week and 4 month old SHR compared with matched controls. LVEDP increased with the development of hypertension and was significantly elevated in 4 month old SHR. This will increase also the average diastolic pre-stretch of the SHR left ventricle and mobilize the "Starling mechanism" to maintain a normal stroke volume against the increased afterload for the heart in established hypertension. This seems particularly important since the hypertrophic w/ri increase (about 20%) is smaller than the great elevation of mean arterial pressure (40-50%) in SHR.